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NeurocysticercosisGelastic epilepsy or laughing seizures have been historically related to children with hypothalamic hamartomas.
We report three adult patients who had gelastic epilepsy, deﬁned as the presence of seizures with a prominent
laugh component, including brain imaging, surface/invasive electroencephalography, positron emission tomog-
raphy, and medical/surgical outcomes. None of the patients had hamartoma or other hypothalamic lesion. Two
patients were classiﬁed as having refractory epilepsy (one had biopsy-proven neurocysticercosis and the other
one hippocampal sclerosis and temporal cortical dysplasia). The third patient had no lesion on MRI and had
complete control with carbamazepine. Both lesional patients underwent resective surgery, one with complete
seizure control and the other one with poor outcome. Although hypothalamic hamartomas should always
be ruled out in patients with gelastic epilepsy, laughing seizures can also arise from frontal and temporal
lobe foci, which can be surgically removed. In addition, we present the ﬁrst case of gelastic epilepsy due to
neurocysticercosis.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The term “gelastic epilepsy” derives from the Greek word gelos
(laughter) and was introduced in 1957 by Daly and Mulder. It is used
to name seizures characterized by sudden laughter attacks, out of social
context, without any particular emotion like joy or happiness [1]. In
1971, Gascon and Lombroso suggested as diagnostic criteria the pres-
ence of stereotyped laughter episodes in the absence of external triggers
that can be associated with other epileptic manifestations, ictal or
interictal discharges on the electroencephalogram (EEG), and absence
of other conditions that could explain the pathologic laughter [2]. The
vast majority of gelastic epilepsy series reported include only children,
and they have found an association with hypothalamic hamartomas, a
lesion that thereforemust be always ruled out in these patients. Howev-
er, other lesions and localizations have also been reported, mainly in
other adult patients [3,4,5]. Here, we describe three patients with
gelastic seizures (GS) with no evidence of hypothalamic hamartomas.
1.1. Case 1
A 35-year-old man with a history of neurocysticercosis was treat-
edwith antiparasitic drugs as a teenager. Since the age of 29 years, he
had almost daily spells characterized by sudden unmotivated laughtergo, Chile. Tel.: +56 2 23543316.
n-Martin).
. This is an open access article underattacks which were described by his relatives since the patient was
not aware. In addition, he had occasional seizures which started with
forced head version towards the right, followed by right upper and
lower limb jerks, and ﬁnally secondary generalization. He received car-
bamazepine, topiramate, and levetiracetam with poor response. Mag-
netic resonance imaging (MRI) showed upper right and inferior left
mesial frontal lobe nodular lesions, consistent with calciﬁed
neurocysticercosis (Fig. 1A). Five GS were recorded on scalp video-
EEG monitoring, all of them showing ictal patterns arising from the
left anterior temporal lobe (Fig. 1B). Positron emission tomography
(PET)was performed, showing leftmesial frontal and anterior temporal
hypometabolism (Fig. 1C). Neuropsychological evaluation showed bi-
lateral frontotemporal alterations with left hemisphere predominance.
Invasive recordings were performed with left frontal deep electrodes
and foramen ovale electrodes, and ictal and interictal activities arising
from the left mesial frontal region was demonstrated (Fig. 1D). Resec-
tion of the left frontal pole, which included the lesion, was performed
(Fig. 1E), and the biopsy showed cysticercosis. The patient has been
seizure-free since the surgery (5 years of follow-up) and under nomed-
ication for 3 years (ILAE class I).
1.2. Case 2
A 45-year-old man with epilepsy since the age of 14 years
had seizures characterized by sudden laughter attacks, associated with
feelings of joy and happiness, which lasted about 30 s, occasionallythe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1.MRI, scalp EEG, PET and invasive EEGmonitoring of case 1. A. MRI T2-weighted and FLAIR showing neurocysticercosis lesions in both frontal lobes. B. Surface EEG recording
showing left anterior temporal onset of gelastic seizure on bipolar montage and referenced to Cz. C. FDG-PET showing left mesial frontal and temporal hypometabolism (arrows).
D. Depth electrode EEG recording showing left mesial frontal onset of the gelastic seizure (electrodes A–D vs electrodes on both foramen ovale FO1–2). E. Head CT showing left
frontal pole resection.
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postictal confusion. He had up to 5 episodes per day in spite of
multiple antiepileptic treatments (carbamazepine, phenobarbital, leve-
tiracetam, and topiramate). His brain MRI showed left mesial tempo-
ral sclerosis (Fig. 2A); surface EEG recordings showed left
frontotemporal interictal epileptiform discharges (Fig. 2B); two
gelastic seizures with left frontotemporal ictal onset were
recorded. Fluorodeoxyglucose Positron Emission Tomography
showed left anteromesial temporal hypometabolism (Fig. 2C). Neu-
ropsychological evaluation showed bilateral mesial and anterior
temporal alterations with predominance of the left hemisphere.
Left amygdalohippocampectomy was performed (Fig. 2D), and the
biopsy showed hippocampal sclerosis associated with cortical dyspla-
sia. The patient remained seizure-free for a year, and seizures relapsedafterwards, with a 50% reduction compared to presurgical average
(ILAE class IV).1.3. Case 3
A 42-year-old man had no relevant medical history. At 15 years old,
he experienced brief laughter attacks, apparently unmotivated, thatwas
perceived as strange behavior by his family. Gelastic epilepsy was diag-
nosed, and the patient was placed on carbamazepine; the treatment
was stopped after a seizure-free period of 6 years. Five years after the
medication withdrawal, he began again with episodes of unmotivated
laughter, with no emotional correlate, associated with disconnection.
Routine EEGs and brainMRIwere normal. Carbamazepinewas restarted
Fig. 2.MRI, surface EEG and PET of Case 2. A. MRI FLAIR showing left mesial temporal sclerosis. B. Surface EEG recording showing left frontotemporal interictal discharges (bipolar and CZ
reference montage). C. FDG-PET showing left mesial temporal hypometabolism. D. Head CT showing left temporal pole resection with amygdalohippocampectomy.
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periods.2. Discussion
Gelastic seizures are seen in less than 1% of all epilepsies [6], and
they are mainly associated with hypothalamic hamartomas in children.
Usually, these seizures begin during infancy, even in the neonatal
period, with a progressive course which may include other focal or
generalized seizures. Surface EEG is normal in most cases. Surgical or
radiosurgical treatment of the hamartoma produces a dramatic im-
provement [7]. In addition, these children may also have precocious
puberty and cognitive impairment [8]. Invasive EEG recordings and
electrical stimulation have shown that gelastic seizures originated
from the hypothalamic hamartomas, although they can arise from
other lesions, like tumors, malformations of cortical development,
tuberous sclerosis, and postinfectious foci [4]. To the best of our knowl-
edge, this is the ﬁrst report of neurocysticercosis related to GS.
In patients who have gelastic seizures without an impairment of
consciousness, laughter is described as unmotivated or emotion-free,
which could be interpreted as a dissociation between the motor and
emotional components of laughter, although the physiological basis of
joy and laughter are not fully understood. Arroyo et al. [9] described
their experience with three patients. One of them had a lesion in the
left superior mesial frontal region and experienced GS not accompanied
by joy. Ictal subdural recordings showed that the seizures began in the
left anterior cingulate gyrus. The other two patients had complex partial
seizures originating from the temporal lobe; in these cases, electrical
stimulation of the fusiform and parahippocampal gyri produced bursts
of laughter accompanied by a feeling of mirth. The authors concluded
that the anterior cingulate region is involved in the motor aspects of
laughter, while the basal temporal cortex is involved in the processing
of joy. These ﬁndings are also consistent with a case described by
Coria et al. [10] in a patientwho had a right lateral basal temporal lesion
and experienced joy associated with gelastic seizures.There are few publications on GS with frontal foci. Intracranial
recordings and cortical electrical stimulation have shown involvement
of the mesial and lateral superior frontal, cingulate and orbitofrontal
gyri [3]. Interestingly, in a case studied by Chassagnon et al. [11] with
stereo-EEG, a nonlesional patient became seizure-free after radiofre-
quency stimulation, resulting in two distinct lesions in the left superior
frontal and cingulate gyri.
In ourﬁrst patient, GSwere associatedwithmotor signs but notwith
emotion, therefore suggesting a frontal lobe origin. Although the surface
EEG showed left anterior temporal ictal onset, both the MRI and PET
showed left mesial frontal and anterior temporal changes. Invasive
EEG recordings localized the left mesial frontal lobe as the ictal onset
area, which was assumed to be the probable epileptogenic area, which
was conﬁrmed by the good surgical outcome.
In the second case, the structural and functional neuroimaging and
the surface EEG were consistent with a temporal origin of the seizures.
This patient had, during the seizure, a sense of joy, similar to the cases
reported by Iwasa et al. [12] which originated from the right or left
mesial–basal temporal regions. Our patient initially reached seizure-
freedom for a year, although a long-term reduction of 50% compared
to presurgical status was ﬁnally reached. This was probably due to an
incomplete resection of a cortical dysplasia associated with the hippo-
campal sclerosis.
Unlike the previous cases, our last patient had unremarkable imag-
ing or EEG ﬁndings and respondedwell to antiepileptic drugs. Although
there were no ictal recordings that could conﬁrm the topographical
origin of the seizures, a hypothalamic onset is unlikely. Since the patient
has had complete seizure control with antiepileptic drugs, further stud-
ies were not indicated.3. Conclusions
Although gelastic epilepsy has been associated with hypothalamic
hamartomas in children, other localizations, including frontal and tem-
poral lobe foci, are more frequent among adult patients [4,5]. Gelastic
73R. Uribe-San-Martin et al. / Epilepsy & Behavior Case Reports 4 (2015) 70–73epilepsy is usually refractory, and surgery may be a useful tool, as
reported in two of our cases.
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